In Greece standard tests are performed in the watering and cooling systems of hotels' units either as part of the surveillance scheme or following human infection. The purpose of this study was to establish the minimum inhibitory concentration (MIC) distributions of environmental Legionella isolates oakridgensis, and L. taurinensis, were included in the study. MIC-tests were performed on buffered charcoal yeast extract with α-ketoglutarate, L-cysteine, and ferric pyrophosphate. The MICs were read after 2 days of incubation at 36 ± 1 W C at 2.5% CO 2 . A large distribution in MICs was recorded for each species and each antibiotic tested. Rifampicin proved to be the most potent antibiotic regardless of the Legionella spp.; tetracycline appeared to have the least activity on our environmental isolates. The MICtest approach is an easy, although not so cost-effective, way to determine MICs in Legionella spp.
INTRODUCTION
Legionnaires' disease is caused by bacteria of the genus Legionella; these are Gram-negative facultative intracellular bacteria that favor moist environments where the occurrence of free living amoeba is high (Diederen ) . Aquatic, or moist, environments are the main gateway for human infection since this is usually a result of contaminated aerosol inhalation. Such conditions can be found in spa pools, water systems, and wet cooling systems (WHO ), while large water pipe-line networks serve as the prevalent environment for developing biofilms of Legionella (Murga et al. ) .
The majority of incidents of Legionnaires' disease are attributed to Legionella pneumophila serogroup (sg) 1 strains; however, other L. pneumophila serogroups or Legionella spp. have also been implicated in human disease (Guyard & Low ) .
In the current research, we tested the susceptibility of several Legionella spp. isolated from environmental samples. Susceptibility testing produced results that could be considered as indicative of the susceptibility of Legionella spp. in six antibiotics.
Azithromycin, erythromycin, moxifloxacin, rifampicin, tetracycline, and trimethoprim-sulfamethoxazole were tested against 68 Legionella spp. and/or serogroups. All antimicrobial agents used have a proven clinical application based on the national formulary of the National Organization of Medicines. The activity of these antibiotics against such a collection of different strains has not been performed before. The data revealed could be of great usefulness in the instance of human cases that do not respond well to standard therapeutic schemes. Sample collection points and conditions were determined based on guidelines for Legionellosis surveillance. To neutralize the residual-free chlorine, sodium thiosulfate was added to the bottles. All water samples were stored at 4 W C and processed within 24 h of collection. All strains were re-cultured for 2-3 days at 36 ± 1 W C in 2.5% CO 2 with increased humidity. The MICs were read after 24 and 48 h of incubation at 37 W C without CO 2 , as described above.
MATERIALS AND METHODS

Sampling
Plate culture method identification
A reference strain of L. pneumophila sg 1 (NCTC 12821) was also treated as described above, and tested against the above-described six antibiotics.
Statistical analysis
Statistical analysis was performed using the software IBM SPSS statistics v. 19, applying frequencies and analysis of variance (ANOVA) at a 95% confidence interval (p > 0.05).
RESULTS
MICs
A total number of 68 isolates were tested, isolated from variable collection points (Table 1) . As regards the MIC-test methodology, a large variation in the MICs' distribution and range was recorded among the Legionella spp. and among the antibiotics used (Table 2) .
MICs were statistically interpreted using ANOVA at a 95% confidence interval (p < 0.05). As regards azithromycin, An attempt was made to correlate the results of the MIC-tests with those of the disk diffusion. However, the 
Influence of charcoal
Comparing the results in MICs obtained from E. coli and S.
aureus grown on two different media, the antibiotic most influenced by charcoal was tetracycline (one-fold to fivefold increase). The influence of charcoal was pathogenand time-dependent. All MICs increased over time, with the exception of azithromycin which showed a slight decrease in the 48 h incubation on BCYE-α, although it proved to be relatively stable regardless of the presence of charcoal when tested against E. coli but not against S.
aureus. Rifampicin was relatively stable regardless of the pathogen. On the other hand, erythromycin showed a 1.3-to three-fold increase, moxifloxacin a 1.7-to five-fold increase and trimethoprim-sulfamethoxazole a two-fold increase, always depending on the pathogen (Table 4) .
DISCUSSION
In Greece, there have been no data published before concerning the antimicrobial susceptibility of Legionella spp.
In the current research, we tested environmental isolates, which gave results that could be considered as indicative of the susceptibility of Legionella spp. in six antibiotics. The MIC-test results appeared to be pathogen, mediumand incubation time-dependent. With the exception of the effect of azithromycin on E. coli, the MIC of which appeared to decrease after 48 h incubation on BCYE-α, the rest of the MICs either remained the same or increased.
However, the increase was different both for E. coli and S.
aureus. Therefore, it is rather unsafe to draw clear conclusions about the effect of charcoal on the MIC of different Legionella spp.
Few studies have been conducted using the E-test methodology to determine the MICs of Legionella spp. (Bruin et al. ) . Apart from the E-test methodology, agar dilution 
CONCLUSION
Overall, despite the potential inhibitory effect of charcoal on most antibiotics, the MIC-test method on BCYE-α with 48 h incubation may be a good option to choose for the in vitro 
